PISO-P32C32/P64/C64

User’s Manual

Warranty

All products manufactured by ICP DAS are warranted
against defective materials for a period of one year from the date
of delivery to the original purchaser.

Warning

ICP DAS assume no liability for damages consequent to the
use of this product. ICP DAS reserves the right to change this
manual at any time without notice. The information furnished by
ICP DAS 1s believed to be accurate and reliable. However, no
responsibility is assumed by ICP DAS for its use, nor for any
infringements of patents or other rights of third parties resulting
from its use.

Copyright
Copyright © 1999 by ICP DAS. All rights are reserved.

Trademark
The names used for identification only maybe registered
trademarks of their respective companies.

Rev. 2.1 Date: August/2000 PPH-001-21 Page 1



PISO-P32C32/P64/C64 User’s Manual

Tables of Contents

1.

2.

INTRODUGCTION.... ...ttt sss s e n e ssse s e e n e et e e e e aansanaesnesnesnnesnnes 4
1.1 SPECIFICATIONS ...utiiititiuteauteaateaaueeateeaeeeaseeaseeaseaseeeaseeasseanseaaseeseeesaeesmsesnseaseeaseesseesnnnannens 4
1.2 ORDER DESCRIPTION. ...cuuttiuttattaateaateeateeaseeaneeanaeaaseeaseeaseeanseaasessseesaeesseesnseanseanseessessseessnens 5

2 R © ] o 1] [ TP UUPTR 5
1.3 PCI DATA ACQUISITION FAMILY ...utiitiiititititaiieanieesieesteeameeaeeasteesteesaessaeesmeeaneeanseesseesseessneas 6
1.4 PRODUCT CHECK LIST.uiiiuiiiiiiiteeitiestie ettt ette ettt et e et e et e et e s teesaeesaeesmeesmteanbeenbeeseeeanneaneeas 7

HARDWARE CONFIGURATION.........ooeeeeeeestet et sn s eesn s esne s e s cmesesnnennes 8
8 R = T 7Y o I 1N 1 1 SRR 8
2.2 ISOLATED D/I ARCHITECTURE ....uciiuetiuttateaateesteeateeaseeeaseasseesseeasseaaseessesssessnseansesssesssesssneas 11

2.2.1 Sample D/l Architecture for Internal POWET ..........cccuviiiiiiiiiiiiiee e 13

2.2.2  Sample D/l Architecture for External POWer..........cc.ueeiiiiiiiiiiiiiiiiieeee e 14
2.3 ISOLATED D/O ARCHITECTURE ...ceutiiuttauteateaateeateeaseeenseasseasseeanseaasesssessseesnsesnsesnsessnesssnnas 15

2.3.1  Sample D/O ArChItECIUIE.........uuiiieiie et 16
2.4 DAUGHTER BOARDS ... cuiiitieitieititait et e steesteestee s e e e e steesteeeseeanaeesteesaeeameeanteabeesseesaeeanneas 17

N R = TR 17

A |\ PSPPSR 17

2.4.3  DB-8125 ...ttt bttt be e sae et e be e nbeenbeesreeereeas 17
2.5 PIN ASSIGNMENT OF PISO-P32C32.....cuiiiiiititiiiteie et et esiee ettt stee st e eneeenaeeneeeas 18
2.6 PIN ASSIGNMENT OF PISO-PB4 ......ooiiiiitiiiiiiitit ettt ettt stee st snee e enee e 19
2.7 PIN ASSIGNMENT OF PISO-CB4 ..ottt ettt ettt seee e e enee e e neeens 20

1/O CONTROL REGISTER ...ttt an et et es s scssscs st sseessanssnsssnesnesneesnes 21
3.1 HOW TO FIND THE [/O ADDRESS......ciittiteeiteeiteeateeaneeenteasteesseeanaeasseesaeesseesnneanseenseesaesssneas 21

700 00 R = (@ T ¢ 1V7=T 5 [ o1 PPNt 23

3.1.2  PIO_GetConfigAdArESSSPACE. ....ctii e ettt e e 26

3.1.3  ShOW _PIO_PISO ...ttt ettt ettt st st be et sbeeseeesnee s 29
3.2 THE ASSIGNMENT OF I/O ADDRESS .....eitteiteeatetaieeaeeanteasteesseeaeeanseessesssesssseansesnsesssesssenas 30
3.3 ENABLE I/O OPERATION .. .ciiitieitieauetateateesteasueeaseeasseesseasseeasseanseaaseessesssessnseanseessesssesasneas 31
3.4 THE /O ADDRESS MAP ... .ottt ittt e etee sttt ettt e ste e steeeseeanaeeeaeesaeesseesnaeanbeeaeeesaeeanneas 31

3.4.1  PISO-P32C32 I/O MAPPING -+etteeueeimeraieateesieeateeaieeaeeasseeseeesaeeseessseesssessesssesssesas 32

3.4.2  PISO-PB4 I/O MaPPING ..-tteteeiueeiieriieateaiteesteeateeateeaeeasaeesseesaeesseesssessseanseasseessesns 33

3.4.3  PISO-CB4 /O MAPPING....eeeitieitieiieeiieiteasteesteesteesteeesaeaseeesteesaeesaeesseessbeaneeenseeareans 34

3.4.4 RESET\ CONrol REQISIEI ...ttt 35

3.4.5 AUX CONLIOl REGISTEL ...ceiiiiiiiiiiieiiee ettt e e e e e e 35

3.4.6  AUX data REGISIEN .....eeiiiiieiieiieeie et e e a e e 36

3.4.7 INT Mask CoNntrol REQISIEN .......uuiiiiiieiiiee et 36

Page 2 Rev. 2.1 Date: August/2000 PPH-001-21



PISO-P32C32/P64/C64 User’s Manual

4.

3.4.8  AUX STAtUS REQISIEI...cciiiii e it e e e e e erare e e e e e e 36
THE APPLICATIONS OF DIGITAL IO ...ttt eneennemnens 37
4.1 THE EXAMPLE OF PISO-P32C32 ..ottt ettt nne s 37
4.2 THE EXAMPLE OF PISO-PB4 ......oiiiiiiiiiieie ittt ettt naesneeneenee e 43
4.3 THE EXAMPLE OF PISO-CB4 ......oiuiiiiiiiiiieeieeieeie st etee ettt ee st eesae s e seesneeneeseeaneas 46
DEMO PROGRAM. ...t eaeeeeeee st e e ee e e e aeaseesseanessnesamesamnsenneensesssesssesessaensesns 49
5.1 PROGRAM FILE FOR PISO-P32C32......ciiiiiiiiiiiiieiiite et etie et sae e e e 49
5.2 PROGRAM FILE FOR PISO-PB4.......ueiiiiiiiiiiiieeieee sttt sttt see e nne e 52
5.3 PROGRAM FILE LIST FOR PISO-CBA4........ocoiiiiiiiiiiiiiee ittt 54
5.4 DIAGNOSTIC PROGRAM......ucouiiittateeteaueaneeateaneesaeateeaseaseaseesteaseenseaseansesseaneessesseansesseaseessens 56
5.4.1 Diagnostic program fOr DOS .......cccoiiiiiiiiireie e a e er e e e 56
5.4.2 Diagnostic program for WINDOWS..........ooviiiiiiiiiieec e e en e e 56
5.5 DEMO PROGRAM FOR PISO-P32C32 ......ociiiiiiieiiiieaie ittt see e nneas 57
5.5.1 DEMOL fOr PISO-P32C32.......uiiiiiiiiiieiiiiie ettt ettt 58
5.5.2 DEMOZ fOr PISO-P32C32......cceiiiiiiitieieeieeiie ettt ee st eseeseesneeneesaesneas 59
5.5.3 DEMO3 fOr PISO-P32C32......cceiiiiiiieie ittt sttt nee st eseesee e eneesaesneas 61
5.6 DEMO PROGRAM FOR PISO-PB4 .......ciiiiiiiiiiiiiiieii st eie sttt sae e e e 63
5.6.1 DEMOL fOr PISO-PBA ...ttt 63
5.7 DEMO PROGRAM FOR PISO-CB4 ......ccueiiuiaiieiiaiieiesteaee st ateeieseeenee e sneesaesneeseesreeneeseeaneas 65
5.7.1 DEMOL fOr PISO-CB4 ......uieeiiiiiiieie ettt ettt e e e 65

Rev. 2.1 Date: August/2000 PPH-001-21 Page 3



PISO-P32C32/P64/C64 User’s Manual

1. Introduction

The PISO-P32C32 consists of 32 channels of isolated D/I & 32 channels of
isolated D/O. The PISO-P64 consists of 64 channels of isolated D/I. The PISO-C64
consists of 64 channels of isolated D/O. The D/I specifications of PISO-P32C32 &
PISO-P64 are the same. The D/O specifications of PISO-P32C32 & PISO-C64 are the

same.

1.1 Specifications

Isolated digital input

* Input voltage: 3.5V to 30V

* Input impedance: 1.2K

* Isolation voltage:
Using internal power: 3000V
Using external power: 3750V

* Response time: 10K Hz max.

Isolated digital output

* [solation voltage: 3750V

*  Open collector output: 125 mA/30V per channel
* Response time: 1K Hz typical

I/O channels
D/I channels D/O channels
PISO-P32C32 32 32
PISO-P64 64 0
PISO-C64 0 64

Page 4 Rev. 2.1 Date: August/2000 PPH-001-21
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Other specifications

PC compatible PCI bus

Four isolated I/O bank

Operating Temperature: 0°C to 60°C
Storage Temperature: -20°C to 80°C
Humidity: 0 to 90% non-condensing
Dimensions:

PISO-P32C32: 180mm X 105mm
PISO-P64: 180mm X 105mm
PISO-Co64: 180mm X 105mm
Power Consumption:

PISO-P32C32: +5V @ 600mA (typical)
PISO-P64: +5V @ 400mA (typical)
PISO-C64: +5V @ 800mA (typical)

1.2 Order Description

1.

PISO-P32C32: PCI bus D/I of 32-bit, D/O of 32-bit.
PISO-P64: PCI bus D/I of 64-bit.
PISO-C64: PCI bus D/O of 64-bit.

2.1 Options

DB-24P, DB-24PD: 24 channel isolated D/l board

DB-24R, DB-24RD: 24 channel relay board

DB-24PR, DB-24PRD: 24 channel power relay board

DB-16P8R:16 channel isolated D/I and 8 channel relay output board
DB-24POR: 24 channel Photo MOS output board

DB-24SSR: 24 channel Solid State output board

DB-24C: 24-channel open-collector output board

ADP-37/PCI: extender, 50-pin OPTO-22 header to DB-37 for PCI Bus I/O
boards

ADP-50/PCI: extender, 50-pin OPTO-22 header to 50-pin header, for PCI
Bus I/O boards

NAPPCI/win: DLLs for Windows 95/98

NAPPCI/wnt: DLLs for Windows NT 4.0

NAPVIEW/1: LabVIEW driver for Windows 95/98

NAPVIEW/2: LabVIEW driver for Windows NT

Rev. 2.1 Date: August/2000 PPH-001-21 Page 5
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1.3

PCI Data Acquisition Family

We provide a family of PCI-BUS data acquisition cards. These cards can be

divided into three groups as following:

1. PCl-series: first generation, isolated or non-isolated cards

PCI-1002/1202/1800/1802/1602: multi-function family, non-isolated
PCI-P16R16/P16C16/P16POR16/P8R8: D/I/O family, isolated
PCI-TMC12: timer/counter card, non-isolated

PIO-series: cost-effective generation, non-isolated cards
PI0O-823/821: multi-function family
PIO-D144/D96/D64/D56/D48/D24: D/I/O family
PIO-DA16/DA8/DA4: D/A family

PISO-series: cost-effective generation, isolated cards
PISO-813: A/D card

PISO-P32C32/P64/C64: D/1/O family
PISO-P8R8/PESSREAC/PESSREDC: D/I/O family

PISO-730: D/I/O card

PISO-DA2: D/A card

Page 6
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1.4 Product Check List

In addition to this manual, the package includes the following items:
*  PISO-P32C32/P64/C64 card.
* One piece of company floppy diskette or CD-ROM.

* One piece of release note.

It’s recommended to read the release note first. All important information will be
given in. release notes as follows:

1. Where you can find the software driver & utility.

2. How to install software & utility.

3. Where is the diagnostic program.

4. FAQ.

Attention !

If any of this items is missing or damaged, contact the dealer
from whom you purchased the product. Save the shipping
materials and carton in case you want to ship or store the

product in the future.

Rev. 2.1 Date: August/2000 PPH-001-21 Page 7
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2. Hardware configuration

2.1 Board Layout

The board layout of PISO-P32C32 is given as follows:

—
Digital input 0~15 Digital Input 16~31
Digital Output 0~15 | O g, =¢ 2 M pisopazcs: M 3 O | Digital Output16~31
\ JP1 LED1 LED2 DC/bC 1 DC/DC 2 LED3 LED4
- A
CON1 40-PIN
L DB-37 O
| PCI BUS
Figure 2-1A. Board layout of PISO-P32C32
HEE EEE
JPLIP2 | [Eal® INTERNAL === EXTERNAL

Default settling

LEDI1: Power indicator for DO 0 to DO 15
LED2: Power indicator for DI 0 to DI 15
LED3: Power indicator for DO _16 to DO 31
LED4: Power indicator for DI 16 to DI 31

JP1: Select internal/external power for DI 0 to DI 15 (3000V isolation)
JP2: Select internal/external power for DI 16 to DI 31 (3000V isolation)

Isolation bank 1: DI 0to DI 15, Power=CON1 _18,Ground=CONI1 19

Isolation bank 2: DO 0 to DO 15, Power=CON1 37,Ground=CONI1 1 & CONI1 20
Isolation bank 3: DI 16 to DI 31, Power=CON2 18,Ground=CON2 19

Isolation bank 4: DO 16 to DO 31, Power=CON2 37,Ground=CON2 1 & CON2 20
All these four banks are fully isolated from each other.

Page 8 Rev. 2.1 Date: August/2000 PPH-001-21
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The board layout of PISO-P64 is given as follows:

—
32 Channels

Digital Input

\

O e HEE

LED1 LED2

PISO-P64
DC/DC 1

CON1
DB-37

o -

LED3 LED4

CON2
40-PIN

PCI BUS

QO | 32 Channels

Digital Input

Figure 2-1B. Board layout of PISO-P64

J1/32/33/J4

INTERNAL

EXTERNAL

Default settling

LED 1: power indicator for DI 0 to DI 15
LED 2: power indicator for DI 31 to DI 16
LED 3: power indicator for DI 47 to DI 32
LED 4: power indicator for DI 63 to DI 48

J1: select internal/external power for DI 0 to DI 15 (3000V isolation)
J2: select internal/external power for DI 16 to DI 31 (3000V isolation)
J3: select internal/external power for DI 47 to DI 32 (3000V isolation)
J4: select internal/external power for DI 63 to DI 48 (3000V isolation)

Isolation bank 1: DI 0to DI 15,
Isolation bank 2: DI 16 to DI 31,
Isolation bank 3: DI 32 to DI 47,
Isolation bank 4: DI 48 to DI 63,
All these four banks are fully isolated from each other.

The DC/DCI1 is used to provide the internal power supply for bank1 & bank?2.
The DC/DC?2 is used to provide the internal power supply for bank3 & bank4.

Power=CONI1 18, Ground=CONT1 1
Power=CON1_37, Ground=CON1 20
Power=CON2 18, Ground=CON2 1
Power=CON2 37, Ground=CON2 20

Rev. 2.1 Date: August/2000 PPH-001-21
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The board layout of PISO-C64 is given as follows:

32 Channels —]
Digital Output D?;i;??)nuqzljt
© b PISO-C64 b ©
LED1 LED2 LED3 LED4 /

CON1 - CON2

L | DB-37 40-PIN

J PCI BUS

Figure 2-1C. Board layout of PISO-C64

LED 1: power indicator for DO 0 to DO 15
LED 2: power indicator for DO 31 to DO 16
LED 3: power indicator for DO 47 to DO_32
LED 4: power indicator for DO 63 to DO 48

Isolation bank 1: DO _0to DO 15, Power=CONI1 18, Ground=CONI 1
Isolation bank 2: DO 16 to DO 31, Power=CONI1 37, Ground=CONI1 20
Isolation bank 3: DO 32 to DO 47, Power=CON2 18, Ground=CON2 1
Isolation bank 4: DO 48 to DO 63, Power=CON2 37, Ground=CON2 20

All these four banks are fully isolated from each other.

Page 10 Rev. 2.1 Date: August/2000 PPH-001-21
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2.2 Isolated D/l Architecture

The D/I architecture of PISO-P32C32 & PISO-P64 are the same. The users can select

internal power or external power to supply photo-couple digital input power. The

block diagram of D/I are given

as follows:

Configure 1: Internal power supply (Default Setting)

DC/DC

PCs — |

Power In Out

(-) GND Internal

eele | o (-) External GND

N—e

eele

o (+) External Power

(+) Internal

Vee

R=3K

% R=4.7k
Din

D 470pf
i T D

o (+) External Power

/M

i—}‘(

PISO-P32C32 / PISO-P64 Board

—o0 (-) External GND

Figure 2-2-1. Isolated D/I Architecture with internal power supply

DC/DC

(-) GND Internal @ °

o (=) External GND

PCs —
In Out

oele J o (+) External Power

Power

Vee

(+) Internal

% R=4.7k
Din

External source signal

T

PISO-P32C32 / PISO-P64 Board

R=3K
*D 1470 f Y
RO T Lol LI
ov
——o<+——(-) GND

Figure 2-2-2. Typical Applications of D/I with internal power supply

Rev. 2.1 Date: August/2000 PPH-001-21 Page 11
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Configure 2: External power supply

PISO-P32C32 / PISO-P64 Board

DC/DC External Power Supply
PC's (-) GND Internal ‘E :[ o () GND
Power — |10 Out o0 @ & o (®) DC 5V-24V
(+) Internal
Vee
R=4.7k
R=3K
Din * *

1 RESaE TR

—,_— ® . c—o (+) External Power
= )

(-) External GND

Figure 2-2-3. Isolated D/I Architecture with external power supply

PISO-P32C32 / PISO-P64 Board

DC/DC External Power Supply
pOs —— (-) GND Internal 'B j () GND
Power In Out o0 @ o« () DC 5V~24V
(+) Internal
Vee
R=4.7k
R=3K .
Din External source signal
K i D = 470pf Y
>1 Lo il e Y Wi l oo LT LT L
A Y
= L (-) GND

Figure 2-2-4. Typical Applications of D/I with external power supply

Page 12
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2.2.1 Sample D/l Architecture for Internal Power

Pin 19 for P32C32

DC/DC .
Pin 1/20 for P64
PC's (-) GND Internal m o+ j O () GND.
Power In Out R o)
(+) Internal

SWITCH 1
K D 470pf .
O O—e

Pin 2

Vce
% R=4.7k
R=3K
DIO »

R=3K

DI'l i SWITCH 2
K D - 470pf n
O O—e

Pin 3

[ ]

Vce

DI 31 SWITCH 30
Af( D = 470pf .
T O O

Pin 17 for CON2 of P32C32
Pin 36 for CON2 of P64

.

PISO-P32C32 / P64 Board

Rev. 2.1 Date: August/2000 PPH-001-21 Page 13
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2.2.2 Sample D/l Architecture for External Power

DIO

DI1

DI31

Pin 19 for P32C32
Pin 1/20 for P64

PISO-P32C32 / P64 Board

DC/DC
(-) GND.
PCs (-) GND _Internal .m j O <
Power In Out e O«
(+) Internal (+) Pin 18
Vee
% R=4.7k
R=3K
Py ' p
il SWITCH 1
j}‘ AQ* * D % 470pf =
? ® O O—e
Pin 2
Vee
R=4.7k
R=3K
* _T_ W—2 SWITCH 2
? ® O O—e
Pin 3
[ ] l l
| |
| |
° | |
| |
] l l
| |
| |
Vee ‘
R=4.7k
% R=
? * SWITCH 30
j}‘ AQ* * D % 470pf =
I T o

(-) GND
(+) DC 5V~24V

External Power Supply

Pin 17 for CON2 of P32C32
Pin 36 for CON2 of P64

Page 14
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2.3 Isolated D/O Architecture

The D/O architecture of PISO-P32C32 & PISO-C64 are the same. The block diagram

of D/O are given as follows:

Vce

* O (4) External Power
SIOR R=7.5K
D

}i‘ L& W\/ * 9 D out (External)

0.C.
PISO-P32C32 / PISO-C64 Board Out ©  (-) GND External Power

D out

Figure 2-3-1. Isolated D/O Architecture

External
Power
Vee
%‘j * +)
510R Rl DC
Exrternal 3.5V~30V
Yl +
D out Device

PISO-P32C32 / PISO-C64 Board (-) GND

Figure 2-3-2. Typical Applications of D/O

NOTE:

1. The I1, 12, ... & I32 must be < 100 mA

2. The R1, R2, ... & R32 are current-limit resistors. They must be designed to let I1,
12, ... & 132 <100 mA.

3. If the internal resistance of external device is large enough, the R can be omitted.

4. The D1, D2, ... & D31 are common-cathode diodes for switching inductive lords.
They can be used as relay driver, hammer driver, lamp driver, display driver, line

driver & logic buffers.

Rev. 2.1 Date: August/2000 PPH-001-21 Page 15
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2.3.1 Sample D/O Architecture

External Power
(-) GND +)

Pin |
Vee Pin 37

SIOR % R=7.5K o1
) Exrternal R1

I1
DO 0 Device

0.C.
Vce Out ’

SIOR % R=7.5K
D2 Pin 3 Exrternal R2

e e e i

|
DO1 Device
0.C.
Out 4

Vce

510R% R=7.5K
D2 Pin36  Extternal — R3)

W
Yl o]

DO 31 Device

0.C.
Out

PISO-P32C32 / C64 Board

Page 16 Rev. 2.1 Date: August/2000 PPH-001-21
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2.4 Daughter Boards

241 DB-37

The DB-37 is a general purpose daughter board for D-sub 37 pins. It is designed

for easy wire connection.

37-Pin Cable . ' '

gl =

24.2 DN-37
The DN-37 is a general purpose daughter board for DB-37 with DIN-Rail

Mounting. It is designed for easy wire connection.

37-Pin Cable

DN-37

.____
B b ghs i i 8 ke e i

24.3 DB-8125

The DB-8125 is a general purpose screw terminal board. It is designed for easy
wire connection. There are one DB-37 & two 20-pin flat-cable header in the DB-8125.

[ 37-Pin Cable DB-8125

“EEE P 3 . |Jn—._a_4” (for DB-37 or
R [I 1 ;

20-pin flat-cable header)

Rev. 2.1 Date: August/2000 PPH-001-21 Page 17
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2.5 Pin Assignment of PISO-P32C32

CON1 Pin assignment

External ':‘
Power GND (-) r\ External
DO: 0-15 () 1 Power GND (-) . aa =
0 o ® | 20 Do:o0-15(,) Oppe ¢ o I pisopic:; H o ©
DI O 2 [ JP1 LED1 LED2 DC/DC1 DC/DC2 |Ep3 LED4
@ | DO 0 314
DI1 3 L JP2
®| 22 DO 1
DI 2 4 | @
@ | 23 DO 2
DI 3 5| @ <
@ | 24 DO 3
DI 4 6 | ®
oI5 e @ | 2 DO 4 CON2
@ |26 ©Dpos CON1 40-PIN
pis s |@ DB-37 o
o7 ® ® | 27 DOs
9
o2 oor | | PCI BUS I |
DI 8 10| @
@ | 2 DO 8
DI 9 1| @
® | 30 Dpos
pi1o0 12 | @
® | 3 DO 10
DI11 13 | @ . .
oz 14| @ ®|® oM CON2 Pin assignment
®| 33 DO 12
DI 13 15 [ ] CON2 D/O External CONZ2 D/O External
DI14 16 | @ ® |34 po13 PowerGND(-) 1 | @ @ | 2 PowerGND ()
[ ] 35 DO 14 Dite 3| @ @] 4 DO 16
DI15 17 | @
E’“e'"?') ® |3 pois o7 5| @ @ | s DO
Power (+)DI: 0-15 (+) 18
) e ® ) 37 DO:0-15(+) piis 7|@ @ |8 DO
rE“xterne:;NIBI: 0-15(-) 19 | @ External Di1s 9| @ @ | 10 DO19
over “ Power (+) pizo 1| @ @ | 12 DO20
Di21 13 | @ @ | 14 DO21
Di22 15 | @ @ | 16 DO22
D23 17 [|@ @ | 18 DPO23
CON2 Pin assignment Diz4 19 |/@ @ | 20 DO24
pi2s 21 ||@ @ | 22 pozs
External Ext I DI26 23 H@ @ | 24 DO26
Power GND () r\ xerna DI27 25 26 DO27
DO: 16-31 (-) 1 ® Power GND (-) [ N J
@® | 20 DO:16-31 () DI28 27 | @ @ | 28 DO28
pite 2 | @ o | 2 DO 16 DI29 29 | @ @ | 30 DO29
DI17 3 [ ] DI30 31 | @ @ | 32 DO30
[ ) 22 DO 17
DI18 4 [ ] DI31 33| @ @ | 34 DO31
D119 5 | @ |z po 18 CON2D/IPower (+) 35 | @ @ | 36 CON2D/O External
P 4+
DI 20 6 ° ® | 24 DO 19 CON2D/IPower(-) 37 | @ @ | 38 N.oc\:'fer()
®| 25 DO 20 NC. 30 | @ @ | 40 Nc.
DI21 7 | @
[ ) 26 DO 21
Di22 8 | @
[ ) 27 DO 22
Di23 9 | @
[ ) 28 DO 23
DI 24 10 [ ]
o 29 DO 24
pi2s 1| @
@® |3 Dpo2s
DI 26 12 [ ]
PY [ ) 31 DO 26
DI 27 13 -
®|32 opoyw € Extension Cable
DI 28 14 [ ]
[ ) 33 DO 28
DI 29 15 [ ]
o 34 DO 29
DI 30 16 [ ]
[ ] 35 DO 30
DIzt 17 | @
External o 36 DO 31
Power (+) DI: 16-31 (+) 18 | @ -40-P1 i -37-P1
® ] 37 o: 1631 ) DB-40-Pin conversion DB-37-Pin
External DI: 16-31 (-) 19 [ ] External
Power GND (-) Power (+)

Pin assignment of CON2 via extension cable
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2.6 Pin Assignment of PISO-P64

CONI1 Pin assignment
) ] - [ 0
. . PISO-P64 . .
External === [ pc/DC1 Dpc/bc2 E==  [E=i-
Power GND(-) /\ External g2 J3 J4
DI: 0-15 (-) 1 Y Power GND(-)
@® | 20 DI:16-31()
DI O 2 |l @
® |21 Dits 44—
o 3 . . -
22  DI17 CON2
DI 2 410 ol o CON1 40-PIN
DIZ3 5| @ ° be-37 | O
24 DI19
Dia 6| @ | \ PCIBUS I ‘
@®| 25 D20
DI5 7|l @
® |26 D21
DI 6 s | @
® | 27 D22
DI7 9 | ®
® | 28 Di23
pis 101 ® ® |29 D24 . .
e 11| @ CON2 Pin assignment
® | 30 DI 25
pi1o 12 | @
@ 31 DI 26 CON2 D/I External CON2 D/I External
DI 11 13 [ ] Power GND (-) 1 o0 2 Power GND (-)
32 Dl27
DI12 14| @ o D2 3 |@® @| 4 D48
DI13 15| @ ® | pi2s pis33 5| @ @| 6 D4
Di1a 16| @ @ | 34 DI 29 D34 7| @ @ | 8 DIso
bi1s 17 .. 35  DI30 Di3s 9| @ @] 10 DI
External ® |3 D31 pize 11| @ @ | 12 DIS2
Power (+) DI: 0-15 (+) 18 [ )
19 @ ) 37 DI:16-31(+) pDiI37 13 | @ @ | 14 DIS3
NC. L External DI38 15 | @ @ | 16 DI54
Power GND(-)
DIz 17 [|@ @ | 18 DIs5
piso 19 ||@ @ | 20 Dpise
pia1 21 ||l@ @] 22 ois?
pi42 23 H@ @ | 24 Diss
7 Pi . Di43 25 | @ @ | 26 Diso
CON2 Pin assignment e 27 | @ @ 28 oiso
External DI45 29 o0 30 DI61
Power GND(-) (\ External piss 31 | @ @ | 32 D62
DI:3247()1 | @ Power GND(-)
@ | 20 DI:48-63 () DI47 33 | @ @ | 34 DI63
DI322 2 | @ P Y DI 48 CON2D/IPower(+) 35 | @ @ | 36 CON2 D/l External
pI33 3 | @ Power (+)
®| 2 Db CON2D/IPower(-) 37 | @ @ | 38 N.C.
DI3a 4 | @ ol DI 50 NC. 39 | @ @ | 40 Nc.
DI35 5 | @
®| 22 pist
DI3% 6 | @
®| 25 D52
DI37 7| @
® | 26 Dis3
DI38 8 | @
®| 27 Diss
DI39 9 | @
® | 28 Diss
DI 10 | @
Dl41 11 ® |2 Dise
o ol by Extension Cable
pla2 12| @
@ | 31 DI 58
DI43 13 | @
® |32 D59
DI44 14| @
® | 33 Dieo
DI45 15 | @
° ® | 32 Diet
DI46 16 . . .
o3 obe DB-40-Pin conversion DB-37-Pin
External D147 17 o o 36 DI 63
Power (+) DI: 3247 (+)18 | @
@ ] 37 DI:48-63 (+)
NC. 19| @ External
Power (+)
Pin assignment of CON2 via extension cable
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2.7 Pin Assignment of PISO-C64

CON1 Pin assignment

External o) o)
Power GND (-) /\ External CON1 PISO-C64
DO:015() 1 | @ Power GND () DB-37 CON2
@ | 20 DO: 16-31(-) 40-PIN
poo 2 | @
®| DO 16
DO 1 31 @
® | 22 DO 17 4—
DoO2 4 | @
® | 23 DO 18
D03 5 | @
® | 22 DpO19
D04 6 | @ le)
® |25 Dpo20
os 7| @ I ‘ PCI BUS I ‘
® | 26 DpO21
Dos 8 | @
@ | 27 DO 22
D07 9 | @
® | 28 DpO23
pos 10| @
® | 29 Dpo24
pos 11| @
@ |30 Dpo2s
po10 12 . . .
ot 13| @ @) o CON2 Pin assignment
® |32 Dpo27
DO12 14 [ ] CON2 D/O External CON2 D/O External
@ | 33 DO 28 PowerGND() 1 | @ @ | 2 PowerGND ()
D013 15 | @
@ | 34 DO 29 D032 3| @ @ | 4 DO 48
D014 16 | @
pots 17 | @ ® |3 DO30 po33 5| @ @| e DO49
External ® | 36 DO31 o3 7| @ @| 8 DOS0
Power (+) DO: 0-15(+) 18 | @ DO 51
@ ) 37 DO:16-31(+) po3s 9| @ @ | 10
N.C. 19 \./ External DO 36 11 o0 12 DO52
Power (+)
po37 13 | @ @ | 14 DOS53
Do38 15 | @ @ | 16 DOS54
po3s 17 []@ @ | 18 DOS5
CON2 Pin assignment poso 19 ||@ @ | 20 Dpose
po41 21 ||l@ @ | 22 pos?
External
Power GND () /\ External po42 23 H@ @ | 24 Doss
DO:32-47() 1 | @ Power GND (-) po43 25 | @ @ | 26 DpOs9
@ | 20 DO: 48-63(-)
DO32 2 [ DO44 27 | @ @ | 28 DOG6O
DO33 3 ) L4 2 Do 48 DO45 29 | @ @ 30 DO61
D034 4 .: 22 DO4s pos 31 | @ @ | 32 Dpoe2
23 DO 50
D035 5 | @ po47 33 | @ @ | 34 Doe3
@ | 24 DO 51 CON2D/IPower(+) 35 | @ @ | 36 CON2D/O External
D036 6 | @ Power (+)
00 37 ° @® | 25 DO 52 CON2D/IPower(-) 37 | @ @ | 38 N.C.
7
® | 26 DO 53 NC. 39 | @ @] 40 Nc.
Do38 8 | @
@® | 27 DpO54
DO39 9 | @
@ | 28 DpoOss
po4 10 | @
® | 29 DO 56
po4t 11| @
@® | 30 DO 57
po42 12| @
® | 31 DO 58
Do43 13 | @
® @ | 32 DO 59
DO 44 14 .
® |33 poso 4¢— Extension Cable
DO45 15 | @
@ | 34 DO 61
Do46 16 | @
® | 35 DO 62
po47 17 | @
External o 36 DO 63
Power (+) DO: 32-47 (+)18 | @
. 48.63 (+ . . .
ne. 10| @ @) T DO wE M DB-40-Pin conversion DB-37-Pin
\/ Power (+)

Pin assignment of CON2 via extension cable
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3. /0 Control Register

3.1 How to Find the I/O Address

The plug&play BIOS will assign a proper I/O address to every PIO/PISO series
card in the power-on stage. The fixed IDs of PIO/PISO series card are given as

follows:
e Vendor ID = E159
* Device ID =0002

The sub IDs of PISO-P32C32/P64/C64 are given as follows:
e Sub-Vendor ID =80
* Sub-Device ID =08
e Sub-Aux ID =00 - PISO-Co64
10 - PISO-P64
20 - PISO-P32C32
We provide all necessary functions as follows:
1. PIO_DriverInit(&wBoard, wSubVendor, wSubDevice, wSubAux)
2. PIO_GetConfigAddressSpace(wBoardNo,*wBase,*wlIrq, *wSubVendor,
*wSubDevice, *wSubAux, *wSlotBus, *wSlotDevice)
3. Show_PIO_PISO(wSubVendor, wSubDevice, wSubAux)
All functions are defined in PIO.H. Refer to Chapter 4 for more information. The
important driver information is given as follows:

1. Resource-allocated information:

wBase : BASE address mapping in this PC
wlrq: IRQ channel number allocated in this PC
2. PIO/PISO identification information:
wSubVendor: subVendor ID of this board
wSubDevice: subDevice ID of this board
wSubAux: subAux ID of this board

3. PC’s physical slot information:

wSlotBus: hardware slot ID1 in this PC’s slot position

wSlotDevice: hardware slot ID2 in this PC’s slot position
The utility program, PIO_PISO.EXE, will detect & show all PIO/PISO

cards installed in this PC. Refer to Chapter 5 for more information.
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The sub IDs of PIO/PISO series card are given as follows:

PIO/PISO series card | Description Sub Vendor | Sub Device | Sub AUX
PIO-D144 144 * D/1/O 80 01 00
P10-D96 96 * D/1/O 80 01 10
P10-D64 64 * D/1/O 80 01 20
PIO-D56 24* D/1/O + 80 01 40
16*D/I + 16*D/O
P10-D48 48*D/1/0 80 01 30
P10-D24 24*D/1/0 80 01 40
PIO-823 Multi-function 80 03 00
PIO-821 Multi-function 80 03 10
PIO-DA16 16¥*D/A 80 04 00
PIO-DAS 8*D/A 80 04 00
PIO-DA4 4*D/A 80 04 00
PISO-C64 64 * isolated D/O | 80 08 00
PISO-P64 64 * isolated D/ | 80 08 10
PISO-P32C32 32 +32 80 08 20
PISO-P8R8 8* isolated D/I+ | 80 08 30
8 * 220V relay
PISO-P8SSRSAC 8* isolated D/I+ | 80 08 30
8 * SSR /AC
PISO-PS8SSR8DC 8* isolated D/I+ | 80 08 30
8 * SSR /DC
PISO-730 16*DI+16*D/O + | 80 08 40
16* isolated D/I +
16* isolated D/O
PISO-813 32 * isolated A/D | 80 0A 00
PISO-DA2 2 * isolated D/A | 80 0B 00

Page 22

Rev. 2.1 Date: August/2000 PPH-001-21




PISO-P32C32/P64/C64 User’s Manual

3.1.1  PIO_Driverlnit

PIO_DriverInit(&wBoards, wSubVendor,wSubDevice,wSubAux)
e wBoards=0 to N = Number of boards found in this PC

e wSubVendor - SubVendor ID of board to find

*  wSubDevice -> SubDevice ID of board to find

e wSubAux - SubAux ID of board to find

This function can detect all PIO/PISO series card in the system. It is implemented
based on the PCI plug&play mechanism-1. It will find all PIO/PISO series cards

installed in this system & save all their resource in the library.

Find all PIO/PISO in this PC

/* Step 1:Detect all PIO/PISO series in this PC */

wRetVal=PIO_Driverlnit(&wBoards, 0xff, 0xff, 0xff); /*Find all PIO_PISO*/
printf("\nThrer are %d PIO_PISO Cards in this PC",wBoards);
if (wBoards==0 ) exit(0);

/* Step2: Save resource of all PIO/ISO cards installed in this PC */
printf("\n ";
for(i=0; i<wBoards; i++)
{
PIO_GetConfigAddressSpace(i, &wBase, &wlrq, &wSubVendor, &wSubDevice, &wSubAux,
&wSlotBus, &wSlotDevice);

printf("\nCard_%d:wBase=%x,wlrq=%x,subID=[%x,%x,%x],
SlotID=[%x,%x]",i,wBase,wlrq,wSubVendor,wSubDevice,
wSubAux,wSlotBus,wSlotDevice);

printf(" --=>");

ShowPioPiso(wSubVendor,wSubDevice,wSubAux);

}
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Find all PISO-P32C32 in this PC

/* Stepl: Detect all PISO-P32C32 cards first */

wSubVendor=0x80; wSubDevice=0x08; wSubAux=0x20; /* for PISO_P32C32 */
wRetVal=PIO_Driverlnit(&wBoards, wSubVendor, wSubDevice, wSubAux);
printf("Threr are %d PISO-P32C32 Cards in this PC\n",wBoards);

/* Step2: Save resource of all PISO-P32C32 cards installed in this PC */
for (i=0; i<wBoards; i++)
{
PIO_GetConfigAddressSpace(i, &wBase, &wlrq, &wID1, &wID2, &wID3, &wID4, &wID5);
printf("\nCard_%d: wBase=%x, wlrq=%x", i, wBase, wlrq);

wConfigSpace[i][0]=wBaseAddress; /* save all resource of this card */
wConfigSpace[i][1]=wlrq; /* save all resource of this card */
H

Find all PISO-P64 in this PC

/* Stepl: Detect all PISO-P64 cards first */

wSubVendor=0x80; wSubDevice=0x08; wSubAux=0x10; /* for PISO_P64 */
wRetVal=PIO_Driverlnit(&wBoards, wSubVendor,wSubDevice,wSubAux);
printf("Threr are %d PISO-P64 Cards in this PC\n",wBoards);

/* Step2: save resource of all PISO-P64 cards installed in this PC */

for (i=0; i<wBoards; i++)
{

PIO_GetConfigAddressSpace(i,, &wBase, &wlrq, &wID1, &wID2, &wID3, &wID4, &wID5);
printf("\nCard_%d: wBase=%x, wlrq=%x", i, wBase, wlrq);

wConfigSpace[i][0]=wBaseAddress; /* save all resource of this card */
wConfigSpace[i][1]=wlrq; /* save all resource of this card */
}
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Find all PISO-C64 in this PC

/* Stepl: Detect all PISO-C64 cards first */

wSubVendor=0x80; wSubDevice=0x08; wSubAux=0x00; /* for PISO_P64 */
wRetVal=PIO_Driverlnit(&wBoards, wSubVendor,wSubDevice,wSubAux);
printf("Threr are %d PISO-C64 Cards in this PC\n",wBoards);

/* Step2: save resource of all PISO-C64 cards installed in this PC */

for (i=0; i<wBoards; i++)
{

PIO_GetConfigAddressSpace(i,&wBase,&wlrq,&wID1,&wID2,&wID3,&wID4, &wID5);
printf("\nCard %d: wBase=%x, wlrq=%x", i, wBase, wlrq);

wConfigSpace[i][0]=wBaseAddress; /* save all resource of this card */
wConfigSpace[i][1]=wlrq; /* save all resource of this card */
}
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3.1.2 PIO_GetConfigAddressSpace

PIO_GetConfigAddressSpace(wBoardNo,*wBase,*wlrq, *wSubVendor,

*wSubDevice, *wSubAux, *wSlotBus,*wSlotDevice)

*  wBoardNo=0 to N - totally N+1 boards found by PIO_Drivelnit(...)

e wBase

e wlrq

*  wSubVendor
e  wSubDevice
*  wSubAux

*  wSlotBus

¢ wSlotDevice

—> base address of the board control word

—> allocated IRQ channel number of this board
- subVendor ID of this board

-> subDevice ID of this board

- subAux ID of this board

-> hardware slot ID1 of this board

-> hardware slot ID2 of this board

The user can use this function to save resource of all PIO/PISO cards installed in

this system. Then the application program can control all functions of PIO/PISO series

card directly.

Find the configure address space of PIO_P32C32

{

outport(wBase, 1);

outport(wBase,1);

/* Stepl: Detect all PIO-P32C32 cards first */

wSubVendor=0x80; wSubDevice=0x08; wSubAux=0x20; /* for P1IO_P32C32 */
wRetVal=PIO_Driverlnit(&wBoards, wSubVendor,wSubDevice,wSubAux);
printf("Threr are %d PIO-P32C32 Cards in this PC\n",wBoards);

/* Step2: Save resource of all PIO-P32C32 cards installed in this PC */

for (i=0; i<wBoards; i++)

PIO_GetConfigAddressSpace(i,&wBase,&wlrq,&t1,&t2,&t3,&t4,&t5);
printf("\nCard_%d: wBase=%x, wlrq=%x", i,wBase,wlrq);

wConfigSpace[i][0]=wBaseAddress; /* save all resource of this card */
wConfigSpace[i][1]=wlrq; /* save all resource of this card */
H

/* Step3: Control the PIO-P32C32 directly */
wBase=wConfigSpace[0][0]; /* get base address the card_0 */

wBase=wConfigSpace[1][0]; /* get base address the card_1 */

/* enable all D/I/O operation of card_0 */

/* enable all D/I/O operation of card_1 */
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Find the configure address space of PIO_P64

/* Stepl: Detect all PIO-P64 cards first */

wSubVendor=0x80; wSubDevice=0x08; wSubAux=0x10; /* for P1IO_P64 */
wRetVal=PIO_Driverlnit(&wBoards, wSubVendor,wSubDevice,wSubAux);
printf("Threr are %d PIO-P64 Cards in this PC\n",wBoards);

/* Step2: Save resource of all PIO-P64 cards installed in this PC */

for (i=0; i<wBoards; i++)
{
PIO_GetConfigAddressSpace(i,&wBase,&wlrq,&t1,&t2,&t3,&t4,&t5);
printf("\nCard_%d: wBase=%x, wlrq=%x", i,wBase,wlrq);

wConfigSpace[i][0]=wBaseAddress; /* save all resource of this card */
wConfigSpace[i][1]=wlrq; /* save all resource of this card */
H

/* Step3: Control the PIO-P64 directly */

wBase=wConfigSpace[0][0]; /* get base address the card_0 */
outport(wBase, 1); /* enable all D/I/O operation of card_0 */
wBase=wConfigSpace[1][0]; /* get base address the card_1 */
outport(wBase, 1); /* enable all D/I/O operation of card_1 */
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Find the configure address space of PIO_C64

/* Stepl: Detect all PIO-C64 cards first */

wSubVendor=0x80; wSubDevice=0x08; wSubAux=0x00; /* for P1IO_C64 */
wRetVal=PIO_Driverlnit(&wBoards, wSubVendor,wSubDevice,wSubAux);
printf("Threr are %d PIO-C64 Cards in this PC\n",wBoards);

/* Step2: Save resource of all PIO-C64 cards installed in this PC */

for (i=0; i<wBoards; i++)
{
PIO_GetConfigAddressSpace(i,&wBase,&wlrq,&t1,&t2,&t3,&t4,&t5);
printf("\nCard_%d: wBase=%x, wlrq=%x", i,wBase,wlrq);

wConfigSpace[i][0]=wBaseAddress; /* save all resource of this card */
wConfigSpace[i][1]=wlrq; /* save all resource of this card */
H

/* Step3: Control the PIO-C64 directly */

wBase=wConfigSpace[0][0]; /* get base address the card_0 */
outport(wBase, 1); /* enable all D/I/O operation of card_0 */
wBase=wConfigSpace[1][0]; /* get base address the card_1 */
outport(wBase, 1); /* enable all D/I/O operation of card_1 */
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3.1.3 Show _PIO _PISO

Show_PIO_PISO(wSubVendor, wSubDevice, wSubAux)

*  wSubVendor - subVendor ID of board to find

*  wSubDevice = subDevice ID of board to find

* wSubAux - subAux ID of board to find

This function will show a text string for this special subIDs. This text string is the
same as that defined in PIO.H

The demo program is given as follows:

wRetVal=PIO_Driverlnit(&wBoards,0xff,0xff,0xff); /* find all PIO_PISO series card*/
printf("\nThrer are %d PIO_PISO Cards in this PC",wBoards);
if (wBoards==0) exit(0);

printf("\n ");

for(i=0; i<wBoards; i++)

{

PIO_GetConfigAddressSpace(i,&wBase,&wlrq,&wSubVendor,
&wSubDevice,&wSubAux,&wSlotBus,&wSlotDevice);

printf("\nCard_%d:wBase=%x,wlrq=%x,subID=[%x,%x,%X],
SlotID=[%x,%x]",i,wBase,wlrq,wSubVendor,wSubDevice,
wSubAux,wSlotBus,wSlotDevice);

printf(" --=>");
ShowPioPiso(wSubVendor,wSubDevice,wSubAux);
}
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3.2 The Assignment of /O Address

The Plug&Play BIOS will assign the proper /O address to PIO/PISO series card.
If there is only one PIO/PISO board, the user can identify the board as card 0. If there
are two PIO/PISO boards in the system, the user will be very difficult to identify
which board is card 0 ? The software driver can support 16 boards max. Therefore
the user can install 16 boards of PIO/PSIO series in one PC system. How to find the
card 0 & card 17?
It is difficult to find the card NO. The simplest way to identify which card is
card 0 is to use wSlotBus & wSlotDevice as following:
1. Remove all PISO-P32C32/P64/C64 from this PC
2. Install one PISO-P32C32/P64/C64 into the PC’s PCI slotl, run PIO_PISO.EXE &
record the wSlotBusl & wSlotDevicel
3. Remove all PISO-P32C32/P64/C64 from this PC
4. Install one PISO-P32C32/P64/C64 into the PC’s PCI_slot2, run PIO_PISO.EXE &
record the wSlotBus2 & wSlotDevice2
5. Repeat (3) & (4) for all PCI _slot?, record all wSlotBus? & wSlotDevice?
The records may be as following:

PC’s PCI slot WSlotBus wSlotDevice
Slot 1 0 0x07

Slot 2 0 0x08

Slot 3 0 0x09

Slot 4 0 0x0A
PCI-BRIDGE

Slot 5 1 0x0A

Slot 6 1 0x08

Slot 7 1 0x09

Slot 8 1 0x07

The above procedure will record all wSlotBus? & wSlotDevice? in this PC. These

values will be mapped to this PC’s physical slot. This mapping will not be changed for
any PIO/PISO cards. So it can be used to identify the specified PIO/PISO card as

following:

Step1: Record all wSlotBus? & wSlotDevice?

Step2: Use PIO_GetConfigAddressSpace(...) to get the specified card’s wSlotBus

& wSlotDevice

Step3: The user can identify the specified PIO/PISO card if he compare the

wSlotBus & wSlotDevice in step2 to stepl.
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3.3 Enable I/O Operation

When the PC is first power-on, all operation of D/I/O port are disable. The
enable/disable of D/I/O is controlled by the RESET\ signal. The power-on states are
given as follows:

* All D/I/O operations are disable

* All D/O latch register are clear

The user has to perform some initialization before using these D/I/O. The
recommended steps are given as follows:

Step 1: enable all D/I/O operation.

Step 2: read from D/I or write to D/O
Refer to DEMOL1.C for demo program.

3.4 The l/O Address Map

The I/O address of PIO/PISO series card is automatically assigned by the
main board ROM BIOS. The I/O address can also be re-assigned by user. It is
strongly recommended not to change the I/O address by user. The
Plug&Play BIOS will assign proper 1/0 address to each PIO/PISO series

card very well.
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3.41 PISO-P32C32 1/O Mapping

The I/O address mapping of PISO-P32C32 are given as follows:

Address Read Write

Whbase+0 RESET\ control register Same

Whbase+2 Aux control register Same

Whbase+3 Aux data register Same

Whbase+5 INT mask control register Same

Whbase+7 Aux pin status register same

Whbase+0x2a |[INT polarity control register same

Whbase+0xcO |[Read data from DI 0 ~ DI 7 Write data to DO 0 to DO 7
Whbase+0xc4 |Read data from DI 8 ~ DI 15 Write data to DO 8 to DO 15
Whbase+0xc8 |Read data from DI 16 ~DI 23 |Write data to DO 16 to DO 23
Whbase+0xcc |Read data from DI 24 ~ DI 31 Write data to DO 24 to DO 31

Note. Refer to Sec. 3.1 for more information about wBase.

outportb(wBase+0xc0,Val);
outportb(wBase+0xc4,Val);
outportb(wBase+0xc8,Val);
outportb(wBase+0xcc,Val);

Val=inportb(wBase+0xc0);
Val=inportb(wBase+0xc4);
Val=inportb(wBase+0xc8);
Val=inportb(wBase+0xcc);

/* write to D/O 0~7 %/
/* write to D/O 8~15  */
/* write to D/O 16~23 */
/* write to D/O 24~31 */

/* read from D/10~7  */
/* read from D/1 8~15 */
/* read from D/1 16~23 */
/* read from D/I 24~31 */
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3.4.2 PISO-P64 /0 Mapping

The 1/O address mapping of PISO-P64 are given as follows:

Address Read Write
wBase+0 RESET\ control register Same
wBase+2 Aux control register Same
wBase+3 Aux data register Same
WBase+5 INT mask control register Same
Whbase+7 Aux pin status register same
Whbase+0x2a |[INT polarity control register same
Whbase+0xcO |Read data from DI 0~ DI 7 reserved
Whbase+0xc4 |Read data from DI 8 ~DI 15 reserved
Whbase+0xc8 |Read data from DI 16 ~DI 23 |reserved
Whbase+0xcc |Read data from DI 24 ~ DI 31 |reserved
WBase+0xd0 |Read data from DI 32 ~DI 39 |reserved
WBase+0xd4 |Read data from DI 40 ~ DI 47 |reserved
WBase+0xd8 |Read data from DI 48 ~DI 55 |reserved
WBase+0xdc |Read data from DI 56 ~DI 63 |reserved

Note. Refer to Sec. 3.1 for more information about wBase.

Val=inportb(wBase+0xc0);
Val=inportb(wBase+0xc4);
Val=inportb(wBase+0xc8);
Val=inportb(wBase+0xcc);

Val=inportb(wBase+0xd0);
Val=inportb(wBase+0xd4);
Val=inportb(wBase+0xd8);
Val=inportb(wBase+0xdc);

/* read from D/1 0~7  */
/* read from D/l 8~15 */
/* read from D/I 16~23 */
/* read from D/I 24~31 */

/* read from D/I 32~39 */
/* read from D/1 40~47 */
/* read from D/I 48~55 */
/* read from D/I 56~63 */
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3.4.3 PISO-C64 1/0 Mapping

The 1/O address mapping of PISO-C64 are given as follows:

Address Read Write

wBase+0 RESET\ control register Same

wBase+2 Aux control register Same

wBase+3 Aux data register Same

wBase+5 INT mask control register Same

wBase+7 Aux pin status register same

wBase+0x2a |[INT polarity control register same

wBase+0xc0 [Reserved Write data to DO 0 to DO 7
wBase+0xc4 |Reserved Write data to DO 8 to DO 15
wBase+0xc8 |[Reserved Write data to DO 16 to DO 23
wBase+0xcc |Reserved Write data to DO 24 to DO 31
wBase+0xd0 [Reserved Write data to DO 32 to DO 39
wBase+0xd4 |[Reserved Write data to DO 40 to DO 47
wBase+0xd8 [Reserved Write data to DO 48 to DO 55
wBase+0xdc |Reserved Write data to DO 56 to DO 63

Note. Refer to Sec. 3.1 for more information about wBase.

outportb(wBase+0xc0,Val);
outportb(wBase+0xc4,Val);
outportb(wBase+0xc8,Val);
outportb(wBase+0xcc,Val);

outportb(wBase+0xd0,Val);
outportb(wBase+0xd4,Val);
outportb(wBase+0xd8,Val);
outportb(wBase+0xdc,Val);

/* write to D/O 0~7  */
/* write to D/O 8~15 */
/* write to D/O 16~23 */
/* write to D/O 24~31 */

/* write to D/O 32~39 */
/* write to D/O 40~47 */
/* write to D/O 48~55 */
/* write to D/O 56~63 */
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3.4.4 RESET\ Control Register

(Read/Write): wBase+0

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Reserved |Reserved |Reserved [Reserved |Reserved |Reserved [Reserved |[RESET\

Note. Refer to Sec. 3.1 for more information about wBase.

When the PC is first power-on, the RESET\ signal is in Low-state. This will disable
all D/I/O operations. The user has to set the RESET) signal to High-state before any
D/I/O command.

outportb(wBase,1); /* RESET\ = High - all D/I/O are enable now */

outportb(wBase,0); /* RESET\= Low -» all D/I/O are disable now */

3.4.5 AUX Control Register

(Read/Write): wBase+2
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Aux7 Aux6 Aux5 Aux4 Aux3 Aux2 Aux1 Aux0
Note. Refer to Sec. 3.1 for more information about wBase.
Aux?=0-> this Aux is used as a D/I
Aux?=1-> this Aux is used as a D/O

When the PC is first power-on, All Aux? signal are in Low-state. All Aux? are
designed as D/I for all PIO/PISO series. Please set all Aux? in D/I state.
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3.4.6 AUX data Register

(Read/Write): wBase+3

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

Bit 0

Aux7

Aux6

Aux5

Aux4

Aux3

Aux?2

Aux1

Aux0

Note. Refer to Sec. 3.1 for more information about wBase.

When the Aux? is used as D/O, the output state is controlled by this register.

This register is designed for feature extension, so don’t control this register now.

3.4.7 INT Mask Control Register

(Read/Write): wBase+5

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 0 0 0 0 0 0

Note. Refer to Sec. 3.1 for more information about wBase.

This register is designed for feature extension, so don’t control this register now.

3.4.8 Aux Status Register

(Read/Write): wBase+7

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1

Bit 0

Aux7 Aux6 Aux5 Aux4 Aux3 Aux?2 Aux1

Aux0

Note. Refer to Sec. 3.1 for more information about wBase.
Aux0-3=reserved, aux4-7=Aux-ID.
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4. The applications of Digital I/O

4.1 The example of PISO-P32C32

* The circuit diagram of D/O of PISO-P32C32 is given as follows:

External Device 1

DDDDDDDDDDDDDDDDDDDDDDDDDDDDD

External Cable

COl
DB-37
PCIBUS

DN-37 Board DN-37 Board

External Device 2

Figure 4-1-1. The example of digital inputs/outputs for PISO-P32C32

* The circuit diagram of external device 1: Refer to Figure 4-1-2

* The circuit diagram of external device 2: Refer to Figure 4-1-3

SWITCH

NI
.

> U.E ON
-

—> —0 O— OFF
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* The circuit diagram of external device 1 is given as follows:

v

Power Supply ICP DAS

Super 2

o | © "
POWER CE

20 DN-37 1/O0 CONNECTORBLOCK 37

From the CON1 of PISO-P32C32

Volt: Output  COM
o T o IIXIIXIIIIIIILIIIIIIINN
S O di000 000000 00000000 s
KEDS  Ro
XK
€ l
LED 10
L1 R M R10
X AAA,
}4 Ro LED 11 R11
R2
LED2 <%
A AAA
|
LED 12
b3 R3 LE R12
XK
€
LED 13
lpa R4 LE R13
oS AAA,
< LED 14
teps RS X Ri4
A AAA,
i
R6  LED15 Ri5
LED 6 X%
\\}4
LED16  R16
o7z N W
AN

AMA
Wy
R8

,_
m
o
©

Figure 4-1-2. The circuit diagram of external device 1 for the digital outputs of

PISO-P32C32

* The resistor of R1~R16 are 330 ohm.
* The LED 1~LED 16 are light emitting diode.
* The pin-1/20 are the GND signal of DI 0~DI 15/DO_0~DO 15.

* The pin-18/37 are the voltage (+) signal of DI 0~DI 15/DO_0~DO_15

(input DC +5V~+24V).
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* The circuit diagram of external device 2 is given as follows:

From the CON2 of PISO-P32C32
i

H

I I

Power Supply ICP DAS
Super 2
POWER CE %
20 DN-37 1/0 CONNECTOR BLOCK 37
Voltage Output COM OFF Oon
. X - EIEIIIIIIIIIIIIIIIIND
T O 0000000000000 000ORS
LED25  R26
KKN
Lepq7 R17  LED26  R27
\KK
R18 LED27 R27
LED 18 KEM—W\:—'
XX
. LED 28
LED 19 R19 LE R28
x* AAA,
— W
LED 29
LED 20 R20 LEI R29
‘KN
Lep21 ¥ LED.ao R30
x* AA,
€W
R22 LED 31
LED 22 g Rt J
KKK
R23 LED32 R32
LED 23 x
A

'_
m
o
N
=

Figure 4-1-3. The circuit diagram of external device 2 for the digital outputs of
PISO-P32C32

* The resistor of R17~R32 are 330 ohm.

e The LED 17~LED 32 are light emitting diode.

* The pin-1/20 are the GND signal of DI 16~DI 31/DO_16~DO 31.

* The pin-18/37 are the voltage (+) signal of DI 16~DI 31 /DO _16~DO 31
(input DC 5V~24V).
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« The circuit diagram of D/I of PISO-P32C32 is given as follows:

From the CON1 of PISO-P32C32
_

I I

CE L 1

20 DN-37 /O CONNECTOR BLOCK 37
(emsEEEEEEEEEEEERERT |
UEIIIIIIIIIIIIIIIII L

ONI ] 1
I
b
[ W4
s
| I

I
I

oNIL ] 9
N ED
Il E¥
| IEY:
| IEE!
| IEY!

| ERE
[ We

Figure 4-1-4. The circuit diagram of external device 1 for the D/I of PISO-P32C32

» The D/ of CON1 of PISO-P32C32 select internal power.
* The pin-19 are the GND signal of DI 0~DI 15.
* The pin-18 are the voltage (+) signal of DI 0~DI 15.
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From the CON2 of PISO-P32C32
_
Power Supply ICP DAS
Super 2
+5.00 V o 1 i
POWER CE [ ]
Viotage Oatpet GOM ofF  on 20 DN-37 /O CONNECTOR BLOCK 37
L = [emmsmEEEEEEEERERERT]
= | JEXIIIIIIIIINIIIIIIN N
R \ \\ —
\ GND
P POWER
— ONJ[__] 17
— [ W8
— W19
+— [ 20
— W] 21
— ]2
— [ W23
— [ W24
+ONI[ ] 25
— [Mo2s
— [ Mo
— W28
—  H_J20
— H_J30
—  H_131
— [H=3

Figure 4-1-5. The circuit diagram of external device 2 for the D/I of PISO-P32C32.

» The D/T of CONI of PISO-P32C32 select external power.
* The pin-19 are the GND signal of DI 0~DI 15.
* The pin-18 are the voltage (+) signal of DI 0~DI 15 (input DC +5V~+24V).
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* The test circuit diagram of D/I/O of PISO-P32C32 is given as follows:

From the CON1 of PISO-P32C32
i

1 1

CE - |
20 DN-37 1/O CONNECTORBLOCK 37
EIIIIIIIIIIIIIIII
] njuln[n]n[nn[nn[n]nn]nnnnmnn |
GND GND

Figure 4-1-4. The D/I/O of CON1 of PISO-P32C32
e The D/T of CON2 of PISO-P32C32 for internal power.

From the CON2 of PISO-P32C32
_

1 1

CE

L 1
20 DN-37 I/O CONNECTORBLOCK 37
EIIIIIIIIIIIIIIII
] njuln[n]n[nn[nn[n]nn]nnnnjmnn|e

GND GND

Figure 4-1-5. The D I/O of CON2 of PISO-P32C32
e The D/T of CON2 of PISO-P32C32 for internal power.
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4.2 The example of PISO-P64

* The circuit diagram of D/I for PISO-P64 is given as follows:

External Device 1

=

O, [ ] piso-pe4 [N o
B B oeict oeoce B3 EE:

Jon2 J3 U

- o
CON1 40-PIN

DB-37
[0}

| PCI BUS L]

External Cable

External Device 2

Figure 4-2-1. The example of digital inputs for PISO-P64

* The circuit diagram of external device 1: Refer to Figure 4-2-2

* The circuit diagram of external device 2: Refer to Figure 4-2-3

SWITCH
NI
.

> 5.75 ON
-

—> —0 O— OFF
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The circuit diagram of external device 1 is given as follows:

From the CON1 of PISO-P64

_

I I

Uf ]

. 20 DN—:;7 /O CONNECTOR BLOCI‘< 37
EIIIIIIIIIIIIIIIIII
][ m[n]n[n]n/u[n/n]nn]n][n[n/n]n/njn nw ]

ONH ] 1 Nl 17
. | L
s | IEE]
. [ B2
s | P
0 s -
g; 0 23

[ W24

NI ¢ ON[_M25
— b 2
— [ W2
L [ W28
B [ W20
HJ [ W30
SJZ [ M3t

| 7]

Figure 4-2-2. The circuit diagram of external device 2 for the digital inputs of

PISO-P64

e The D/T of CON1 of PISO-P64 select internal power.
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The circuit diagram of external device 2 is given as follows:

From the CON2 of PISO-P64

_

I I

Uf ]

. 20 DN—:;7 /O CONNECTOR BLOCI‘< 37
EIIIIIIIIIIIIIIIIII

][ m[n]n[n]n/u[n/n]nn]n][n[n/n]n/njn nw ]
ONJ[ ]33 ON[ T 49
[ W34 B 50
[ K s
[ W3 W52
m 0 Iss
b3 -
[ MWso s
LW [ W56
oNI_] 41 oNE 57
[ W4 B s
P s
| I W 6o
b 4 o
B 4 Mo
e =
[ Me4

Figure 4-2-3. The circuit diagram of external device 2 for the digital inputs of
PISO-P64
e The D/T of CON2 of PISO-P64 select internal power.
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4.3 The example of PISO-C64

* The circuit diagram of D/O for PISO-P32C32 is given as follows:

o
PISO-C64 CON2

40-|

External Cable [

o J00
DN-37 /O CONNECTOR
T
[ENRRRRREER AR RERE ]

——
DN-37 I/O CONNECTOR
T

[T

External Device 1

External Device 2

Figure 4-3-1. The example of digital outputs for PISO-C64

* The circuit diagram of external device 1: Refer to Figure 4-3-2

* The circuit diagram of external device 2: Refer to Figure 4-3-3
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The circuit diagram of external device 1 is given as follows:

From the CON1 of PISO-C64

i

H

I I

Power Supply IgP DA?
uper
POWER CE %
DN-37_I/O CONNECTOR BLOCK
4y i IIITIIIIITIIIIIIII
= O ([ ] ][ m[w[m[wm[m]m]m[n]m[n[n[n n ]
gy LEDI
AX
' LED 25 R26
LED2 Pt =
R2 L RO LED9 N
—p LED 26
— W—p Lep 17 R17 G R27
R3 x R10 LED10 N
- LED 27
— w— epqg K18 LB R27
R4 sz RIT LEDM N
—p LED 28
s W Lt LED 19 R19 5 R28
’_‘/"7"5—”” R12  LED 12 \\}4 "
R20  LED29 R29
Y x LED 20 = —i—
R6 o R13  LED 13 N —
—w—pt LED 30
EoE, ! Nﬂﬂ LED 21 R21 53 R30
R7 o R14  LED 14 N —
—pp R22  LED31 R31
5% w—pp~ LED 22 _%
R8 o R15  LED 15 N —
w—P R23  LED32 R32
w—pp™~ LED 23 XX
R16  LED16 X% W
LED 24 R24

Figure 4-3-2. The circuit diagram of external device 1 for the digital outputs of
PISO-C64

* The resistor of R1~R32 are 330 ohm.

e The LED 1~LED 32 are light emitting diode.

* The pin-1/20 are the GND signal of DO_0~DO 15/DO 16~DO_31.

e The pin-18/37 are the voltage(+) signal of DO_0~DO 15/DO _16~DO 31
(input DC +5V~+24V).
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The circuit diagram of external device 2 is given as follows:

From the CON2 of PISO-C64

_

I I

Power Supply ICP DAS
Super 2
v | © T——0
POWER CE
20 DN-37 /O CONNECTORBLOCK 37
Vlotage Output COM OFF on
. T - IIIIIIIIIIIIIIIIIIN
== O T [m[m]n]m]n]n[n[n]n[n]n[n[n]n]n]n]n[n 0 |
LED 33
R33 o
I x LED57  R57
LED 34 w— =
._5\/34_”” R41  LED41 ™
LED 58
— W— LED 49 R49 [EL R58
R35 o R42  LED 42 “N W l
> x R50 LED59  Rs59
TED 36 wW—7pl LED 50 “K—’W\/—'
R36 x R43  LED 43 “H W
L:D _ W—pf" LED 51 RS LED60  R60
R37 o R44 | ED 44 ‘\‘\}4 My
> R52 LED61 R61
o LED 52 x%
R38 o R45 LED 45 \\}4 W
t—w—7pt LED 62
5D % w—_ppZ tepss R%% % R62
'—VRV\BAQ—N” R46  LED 46 \\}4 "
R54 LED63  R63
(ED 20 w—p” LED 54 XX,
R40 xR4T (ED47 ™ i
LED 64
—pp~ LEDSs N0 RN R64
R48  |ED48 halaY W
LED 56 R%6

Figure 4-3-3. The circuit diagram of external device 2 for the digital outputs of
PISO-C64

* The resistor of R33~R64 are 330 ohm.

e The LED 33~LED 64 are light emitting diode.

e The pin-1/20 are the GND signal of DO _32~DO 47 /DO 48~DO _63.

* The pin-18/37 are the voltage(+) signal of DO 32~DO 47 /DO _32~DO_63
(input DC +5V~+24V).
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5. Demo Program

There are many demo program given in the company floppy disk or CD-ROM.

After the software installation, the driver will be installed into disk as following:

5.1 Program file for PISO-P32C32

o \P32C32\TC>*.* —> for Turbo C 2.xx or above

o _\P32C32\BC>*.* -> for Borland C++ 3.X above

o _\P32C32\MSC>*.* -> for Microsoft C 5.X above

o L\P32C32\TC\LIB>*.* —> for library source code

e L\P32C32\TC\DEMO>* * - demo program source code

o L\P32C32\TC\DIAG>* * - pio_piso auto detect program
e ..\P32C32\TC\LIB\PIO.H —> library header file

e _\P32C32\TC\LIB\PIO.C - library source file

e _\P32C32\TC\LIB\TCLIB.BAT - batch compiler file

e \P32C32\TC\LIB\TCPIO L.LIB - /O port large mode
e _\P32C32\TC\LIB\TCPIO H.LIB - 1/O port huge mode
e .\P32C32\TC\LIBAIOPORT L.LIB - I/O port large mode
e _\P32C32\TC\LIBIOPORT H.LIB = I/O port huge mode

e _\P32C32\TC\DEMO\PIO.H - library header file
e \P32C32\TC\DEMO\DEMO1.C - demol source file
e \P32C32\TC\DEMO\DEMO2.C - demo? source file
e \P32C32\TC\DEMO\DEMO3.C - demo3 source file

e ..\P32C32\TC\DEMO\DEMO1.PRJ - TC projectl file
e ..\P32C32\TC\DEMO\DEMO2.PRJ - TC project?2 file
e ..\P32C32\TC\DEMO\DEMO3.PRJ - TC project3 file
e _\P32C32\TC\DEMO\DEMO1.EXE - demol execution file
e _\P32C32\TC\DEMO\DEMO?2 .EXE - demo2 execution file
e _\P32C32\TC\DEMO\DEMO3.EXE - demo3 execution file

...\P32C32\TC\DIAG\PIO.H - library header file
...\P32C32\TC\DIAG\PIO PSIO.C - 1/O source code
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..\P32C32\TC\DIAG\PIO_PISO.PRJ
.\P32C32\TC\DIAG\PIO_PISO.EXE

..\P32C32\BC\LIB>* *
..\P32C32\BC\DEMO>* *
...\P32C32\BC\DIAG>*.*

...\P32C32\BC\LIB\PIO.H
...\P32C32\BC\LIB\PIO.C
...\P32C32\BC\LIB\BCLIB.BAT
...\P32C32\BC\LIB\BCPIO_L.LIB
..\P32C32\BC\LIB\BCPIO_H.LIB
...\P32C32\BC\LIB\IOPORT L.LIB
..\P32C32\BC\LIB\IOPORT H.LIB

...\P32C32\BC\DEMO\PIO.H
...\P32C32\BC\DEMO\DEMO1.C
...\P32C32\BC\DEMO\DEMO?2.C
...\P32C32\BC\DEMO\DEMO3.C
..\P32C32\BC\DEMO\DEMO1.PRJ
...\P32C32\BC\DEMO\DEMO?2.PRJ
...\P32C32\BC\DEMO\DEMO3.PRJ
..\P32C32\BC\DEMO\DEMO1.EXE
..\P32C32\BC\DEMO\DEMO2.EXE
..\P32C32\BC\DEMO\DEMO3.EXE

..\P32C32\BC\DIAG\PIO.H
...\P32C32\BC\DIAG\PIO PSIO.C
...\P32C32\BC\DIAG\PIO PISO.PRJ
...\P32C32\BC\DIAG\PIO PISO.EXE

\P32C32\MSC\LIB>* *
..\P32C32\MSC\DEMO>* *
.\P32C32\MSC\DIAG>* *

..\P32C32\MSC\LIB\PIO.H
.\P32C32\MSC\LIB\PIO.C
..\P32C32\MSC\LIBWMSCLIB.BAT

- TC project file
- 1/O execution file

—> for library source code
- demo program source code

—> pio_piso auto detect program

- library header file
- library source file
—> batch compiler file
- 1/O port large mode
- 1/O port huge mode
- 1/O port large mode
- 1/O port huge mode

—> library header file

- demol source file

- demo?2 source file

- demo3 source file

- BC projectl file

- BC project2 file

- BC project3 file

- demol execution file
- demo?2.execution file

- demo3 execution file

- library header file
- I/O source code
- TC project file

- I/O execution file

—> for library source code
- demo program source code

—> pio_piso auto detect program

—> library header file
- library source file

- batch compiler file
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..\P32C32\MSC\LIBWMSCPIO_L.LIB
..\P32C32\MSC\LIBWMSCPIO_H.LIB
..\P32C32\MSC\LIB\IOPORT L.LIB
.\P32C32\MSC\LIB\IOPORT H.LIB

...\P32C32\MSC\DEMO\PIO.H
..\P32C32\MSC\DEMO\DEMO1.C
..\P32C32\MSC\DEMO\DEMO2.C
..\P32C32\MSC\DEMO\DEMO3.C
..\P32C32\MSC\DEMO\MAKE1.BAT
..\P32C32\MSC\DEMO\MAKE2 BAT
..\P32C32\MSC\DEMO\MAKE3.BAT
..\P32C32\MSC\DEMO\DEMO1.EXE
..\P32C32\MSC\DEMO\DEMO2.EXE
..\P32C32\MSC\DEMO\DEMO3.EXE

...\P32C32\MSC\DIAG\PIO.H
..\P32C32\MSC\DIAG\PIO_PSIO.C
..\P32C32\MSC\DIAG\PIO.BAT
.\P32C32\MSC\DIAG\PIO_PISO.EXE

- 1/O port large mode
- /O port huge mode
- 1/O port large mode
- /O port huge mode

- library header file

- demol source file

- demo?2 source file

- demo3 source file

- demol batch file

- demo2 batch file

- demo3 batch file

- demol execution file
- demo2.execution file

- demo3 execution file

- library header file
- I/O source code
- batch file

- I/O execution file
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5.2 Program file for PISO-P64

o L\POATC>* * —> for Turbo C 2.xx or above

o \PO64BC>** - for Borland C++ 3.X above

o \P6AMSC>* * —> for Microsoft C 5.X above

o _\P6ATC\LIB>*.* —> for library source code

e _\P6A\TC\DEMO>* * —> demo program source code

o _\P6ATC\DIAG>*.* —> pio_piso auto detect program
* _\P64\TC\LIB\PIO.H - library header file

*  _\P6A\TC\LIB\PIO.C - library source file

* _\P64A\TC\LIB\TCLIB.BAT - batch compiler file
 _\P64\TC\LIB\TCPIO L.LIB - I/O port large mode
*  _\P64\TC\LIB\TCPIO H.LIB -> I/O port huge mode
*  _\P64\TC\LIBAOPORT L.LIB - I/O port large mode
e _\P64\TC\LIBAOPORT H.LIB - I/O port huge mode

e _\P64\TC\DEMO\PIO.H —> library header file
 _\P64\TC\DEMO\DEMOI1.C - demol source file

e _\P64\TC\DEMO\DEMO1.PRJ - TC projectl] file

e ..\P64\TC\DEMO\DEMO1.EXE - demol execution file

e ..\P64\TC\DIAG\PIO.H - library header file
o ..\P64\TC\DIAG\PIO PSIO.C - I/O source code

e ..\P64\TC\DIAG\PIO PISO.PRJ - TC project file

e ..\P64\TC\DIAG\PIO PISO.EXE - I/O execution file

e ..\P64\BC\LIB>*.* —> for library source code

* ..\P64\BC\DEMO>* * —> demo program source code

* ..\P64\BC\DIAG>*.* —> pio_piso auto detect program
* ..\P64\BC\LIB\PIO.H - library header file

* ..\P64\BC\LIB\PIO.C - library source file

* ..\P64\BC\LIB\BCLIB.BAT - batch compiler file

e ..\P64\BC\LIB\BCPIO L.LIB - /O port large mode
* ..\P64\BC\LIB\BCPIO H.LIB - I/O port huge mode
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..\P64\BC\LIB\IOPORT L.LIB -> I/O port large mode
..\P64\BC\LIB\IOPORT H.LIB - I/O port huge mode

...\P64\BC\DEMO\PIO.H
...\P64\BC\DEMO\DEMO1.C
...\P64\BC\DEMO\DEMO1.PRJ
...\P64\BC\DEMO\DEMO1.EXE

.\P64\BC\DIAG\PIO.H
.\P64\BC\DIAG\PIO_PSIO.C
.\P64\BC\DIAG\PIO_PISO.PRJ
.\P64\BC\DIAG\PIO_PISO.EXE

...\P64\MSC\LIB>* *
...\P64\MSC\DEMO>* *
...\P64\MSC\DIAG>* *

.\P64\MSC\LIB\PIO.H
.\P64\MSC\LIB\PIO.C
.\P64\MSC\LIB\MSCLIB.BAT
..\P64\MSC\LIB\MSCPIO_L.LIB
.\P64\MSC\LIB\MSCPIO_H.LIB
.\P64\MSC\LIBAIOPORT L.LIB
..\P64\MSC\LIBAOPORT H.LIB

...\P64\MSC\DEMO\PIO.H
...\P64\MSC\DEMO\DEMO1.C
...\P64\MSC\DEMO\MAKEI1.BAT
...\P64\MSC\DEMO\DEMO1.EXE

...\P64\MSC\DIAG\PIO.H
...\P64\MSC\DIAG\PIO_PSIO.C
...\P64\MSC\DIAG\PIO.BAT

...\P64\MSC\DIAG\PIO_PISO.EXE

- library header file

- demol source file

- BC projectl file

- demol execution file

- library header file
—> 1/0O source code
- BC project file
- I/O execution file

—> for library source code
- demo program source code

—> pio_piso auto detect program

- library header file
- library source file
—> batch compiler file
- 1/O port large mode
- 1/O port huge mode
- 1/O port large mode
- 1/O port huge mode

- library header file
- demol source file
- demol batch file

- demol execution file

- library header file
- I/O source code
- batch file

- I/O execution file
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5.3 Program file list for PISO-C64

- for Turbo C 2.xx or above
- for Borland C++ 3.X above
- for Microsoft C 5.X above

o L\COATC>*.*
o L\CO4\BC>*.*
o L\COAMSC>* . *

o L\CO4ATC\LIB>*.*
« _\C64\TC\DEMO>*.*
o L\CO64\TC\DIAG>*.*

—> for library source code
- demo program source code

—> pio_piso auto detect program

 _\C64\TC\LIB\PIO.H - library header file
* ..\C64\TC\LIB\PIO.C - library source file
* _\CO64\TC\LIB\TCLIB.BAT -> batch compiler file

o .\C64\TC\LIB\TCPIO_ L.LIB
 _\CO64\TC\LIB\TCPIO H.LIB - I/O port huge mode
*  _\CO64\TC\LIBAIOPORT L.LIB - I/O port large mode
* _\CO64\TC\LIBAOPORT H.LIB -> I/O port huge mode

- 1/O port large mode

« ..\C64\TC\DEMO\PIO.H

« ._\C64\TC\DEMO\DEMO1.C

« ._\C64\TC\DEMO\DEMO1.PRJ
e ._\C64\TC\DEMO\DEMO1.EXE

- library header file
- demol source file
- TC projectl] file

- demol execution file

. ..\C64\TC\DIAG\PIO.H
. ..\C64\TC\DIAG\PIO_PSIO.C

. ..\C64\TC\DIAG\PIO_PISO.PRJ
. ..\C64\TC\DIAG\PIO_PISO.EXE

- library header file
- I/O source code
- 1/O project file

- I/O execution file

e ..\C64\BC\LIB>** —> for library source code

..\C64\BC\DEMO>* *
..\C64\BC\DIAG>* *

- demo program source code

—> pio_piso auto detect program

* ..\C64\BC\LIB\PIO.H - library header file
* ..\C64\BC\LIB\PIO.C - library source file
* ..\C64\BC\LIB\BCLIB.BAT —> batch compiler file

..\C64\BC\LIB\BCPIO L.LIB
..\C64\BC\LIB\BCPIO H.LIB

- 1/O port large mode
- 1/0 port huge mode
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...\C64\BC\LIB\IOPORT L.LIB -> I/O port large mode
...\C64\BC\LIB\IOPORT H.LIB - I/O port huge mode

..\C64\BC\DEMO\PIO.H
...\C64\ BC\DEMO\DEMO1.C
...\C64\ BC\DEMO\DEMO1.PRJ
...\C64\ BC\DEMO\DEMO1.EXE

...\C64\BC\DIAG\PIO.H
..\C64\BC\DIAG\PIO_PSIO.C
..\C64\BC\DIAG\PIO_PISO.PRJ
..\C64\BC\DIAG\PIO_PISO.EXE

..\C64\MSC\LIB>* *
..\C64\MSC\DEMO>* *
..\C64\MSC\DIAG>* *

.\C64\MSC\LIB\PIO.H
.\C64\MSC\LIB\PIO.C
.\C64\MSC\LIB\MSCLIB.BAT
.\C64\MSC\LIB\MSCPIO_L.LIB
..\C64\MSC\LIB\MSCPIO_H.LIB
..\C64\MSC\LIBIOPORT L.LIB
..\C64\MSC\LIBIOPORT H.LIB

..\C64\MSC\DEMO\PIO.H
..\C64\MSC\DEMO\DEMO1.C
..\C64\MSC\DEMO\MAKE!1.BAT
..\.C64\MSC\DEMO\DEMO1.EXE

..\C64\MSC\DIAG\PIO.H
..\C64\MSC\DIAG\PIO PSIO.C
..\C64\MSC\DIAG\MAKEI.BAT

..\C64\MSC\DIAG\PIO_PISO.EXE

- library header file

- demol source file

- BC projectl file

- demol execution file

- library header file
- I/O source code
- BC project file

- I/O execution file

—> for library source code
- demo program source code

- pio_piso auto detect program

—> library header file
- library source file
—> batch compiler file
- 1/O port large mode
- 1/O port huge mode
- 1/O port large mode
- 1/O port huge mode

- library header file
- demol source file
- demol batch file

- demol execution file

- library header file
—> 1/0O source code
- batch file

- 1/0 execution file
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5.4 Diagnostic program

____________________________________________________________ */
/* Find all PIOPISO series cards in this PC system */
/* step 1 : plug all PIOPISO cards into PC */
/* step 2 : run PIO_PI SO EXE */
/* ____________________________________________________________ */

#i ncl ude "PI O H"

WORD wBase, W rq;
WORD wBase2, W r gq2;

int main()

int i,j,j1,j2,j3,j4,k,jj,dd,j11,j22,j33,j44,

WORD wBoar ds, wRet Val ;

WORD wSubVendor , wSubDevi ce, wSubAux, wSl ot Bus, wSl ot Devi ce;
char c;

float ok,err;

clrscr();

wRet Val =PI O Dri ver | nit (&wBoards, Oxff, Oxff,O0xff); /*for PIO Pl SO/
printf("\nThrer are %d PIO PISO Cards in this PC', wBoards);

if (wBoards==0 ) exit(0);

Printf( " \N-c--- s e "),
for(i=0; i<wBoards; i++)

{
Pl O _Get Confi gAddr essSpace(i, &wBase, &M r q, &SubVendor ,
&wSubDevi ce, &SubAux, &Sl ot Bus, &SI ot Devi ce) ;

printf("\nCard_%d: wBase=%, WM r q=%, subl D=[ %, %, %],
Slotl D=[ %, %] ", i, wBase, W r q, wSubVendor , wSubDevi ce,
wSubAux, wSl ot Bus, wSl ot Devi ce) ;

printf(" -->");

ShowPi oPi so(wSubVendor, wSubDevi ce, wSubAux) ;

}

Pl O Driverd ose();
}

NOTE: the PIO_PISO.EXE is valid for all PIO/PISO cards. The user can execute
the PIO_PISO.EXE to get the following information:

» List all PIO/PISO cards installed in this PC

» List all resources allocated to every PIO/PISO cards

» List the wSlotBus & wSlotDevice for specified PIO/PISO card identification.

5.4.2 Diagnostic program for WINDOWS
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There has an software utility “PIO_PISO.EXE” for Windows 95/98/NT for the
detailed information about this file, please refer to the “Readme.txt” of development
toolkit for Windows 95/98/NT .1t is useful for all PIO/PISO series card.

* The setup step from the CD-ROM are given as follows:
Step 1: Toolkit (Softwares)/Manuals
Step 2: | AGREE
Step 3: PCI Bus DAQ Card
Step 4: PIO_PISO
Step 5: Install Toolkits for WINDOWS 98/98 or NT

After executing the utility, every detail information for all PIO/PISO cards that
installed in the PC will be show as follows:

A4 PIOYFIS0 serles card

Baz=hdidr DBoacdisms
ESESESSEE SAEGSSEESSSEESSSREEEERE

0xD400 FIO=-D5&/ D24

QxCO0 PIO=Did4
OxEJ0D FIO-DALGFDABE/ DA%

SubID

- LS i )
Hese Addmess 1 BOC Sub Vencor
R0 Mk Sub Denaios

Sub e

5.5 Demo program for PISO-P32C32
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_______________________________________________________________ */
/* Denp 1. Digital Qutput of PISO P32C32 */
/* Step 1: The circuit diagram of hardware: refer to Sec 4.1 */
/* Step 2: run denpl. EXE */
/* _______________________________________________________________ */

#i ncl ude <dos. h>
#i ncl ude "PI O H"

int main()

char c;

BYTE i ;

WORD wBoar ds, wRet Val ;

WORD wBase, Wl r g, wSubVendor , wSubDevi ce, wSubAux, wS| ot Bus, wSl ot Devi ce;

clrscr();

wRet Val =PI O Dri ver | ni t (&wBoar ds, 0x80, 0x08, 0x20); /* for Pl SO P32C32
*/

printf("\n(1) Threr are % Pl SO P32C32 Cards in this PC', wBoards);

if ( wBoards==0 )

{

put ch(0x07); putch(0x07); putch(0x07);

printf("\n(1l) There are no PI SO P32C32 card in this PC!!1");
exit(0);

}

printf("\n(2) The Configuration Space -> wBase");

for(i=0; i<wBoards; i++)

{

Pl O Get Confi gAddr essSpace(i, &Base, & r q, &SubVendor , &wSubDevi ce, &wSu
bAux,
&wSl ot Bus, &SI ot Devi ce) ;
printf("\nCard_%d:
wBase=%, W r q=%x, subl D=[ %, %, %], Sl ot | D=[ %, %] "
, i, wBase, W r g, wSubVendor , wSubDevi ce, wSubAux, wSl ot Bus, wSl ot Devi

ce);

/* step 1. enable all D/1/O port */
out port b(wBase, 1) ; /* enable DII/O */
/* step 2: Digital output fromDOO to DO 31 */
whi |l e(1)

{
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printt("\n\n --------- Digirtal output of PISO P32C32 ------------ ")
for (i=1;i<=0x80;i=i<<1)
{

DO 07 to DO 00 */
DO 15 to DO 08 */
DO 23 to DO 16 */
DO 31 to DO 24 */

out port b(wBase+0xcO, i) ;
out port b(wBase+0xc4,i);
out port b(wBase+0xc8,i);
out port b(wBase+0xcc, i) ;

~ e~~~
L S

printf("\nD 31-0 Qutput Val ue = %2x, Y02x, YO2x, YO2x" ,i,i,i,i);
sl eep(1);

i f(i==0x80) { i=0x01; break; }

if (kbhit()!=0)
c=getch();
if ((c=="q") [| (c=="Q) || c==27)
return;
}

del ay(1);

} /* end of while */

} /* end of for */

Pl O DriverC ose();

_________________________________________________________________ */
/* Denp 2: Digital input of PISO P32C32 */
/* Step 1: The circuit diagramof hardware: refer to Sec 4.1 */
/* Step 2: run denp2. EXE */
/* _______________________________________________________________ */

#i ncl ude <dos. h>
#i ncl ude "PI O H

int main()
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{
WORD wBase, W

r
BYTE i,j1,j2,j
char c;

g, wSubVendor , wSubDevi ce, wSubAux, WSl ot Bus, wSl ot Devi ce;
3,]4;

WORD wBoar ds, wRet Val ;

clrscr();

wRet Val =PI O Dri ver | ni t (&wBoar ds, 0x80, 0x08, 0x20); /* for Pl SO P32C32
*/

printf("\n(1) Threr are % Pl SO P32C32 Cards in this PC', wBoards);

if ( wBoards==0 )

{

put ch(0x07); putch(0x07); putch(0x07);

printf("\n(1l) There are no PI SO P32C32 card in this PC!!1");
exit(0);

}

printf("\n(2) The Configuration Space -> wBase");

for(i=0; i<wBoards; i ++)

{

Pl O Get Confi gAddr essSpace(i, &Base, & r q, &SubVendor , &SubDevi ce, &wSu
bAux,
&wSl ot Bus, &SI ot Devi ce) ;
printf("\nCard_%d:
wBase=%, W r q=%x, subl D=[ %, %, %], Sl ot | D=[ %, %] "
, i, wBase, W r g, wSubVendor , wSubDevi ce, wSubAux, wSl ot Bus, wSl ot Devi

ce),
/* step 1. enable all D/I/O port */
out port b(wBase, 1) ; /* enable DII/O */
/* step 2: digital input fromD _0 to D _31 */
whi | e(1)
for (5 ;)
printf("\nm\n --------- Digital input of PISOP32C32 ------------ ")

j 1=i nport b(wBase+0xc0) "Oxf f;
j 2=i nport b(wBase+0xc4) ~Oxff;
j 3=i nport b(wBase+0xc8) "Oxf f;
j 4=i nport b(wBase+0xcc) "Oxf f;

/* DI _07 to DI_00 */
/* DI _15 to DI _08 */
/* DI _23 to DI _16 */
/* DI_31 to DI _24 */
printf("\nD 31-0 Input Value =
92X, YO2x, YO2x, Y02x",j4,]3,j2,j1);
sl eep(l);

i f(i==0x80) { i=0x01; break; }
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T (KDh T ()1 =0)

c=getch();

if ((c=="q") || (c=="Q) || c==27)
return;

}
del ay(1);
} /* end of while */
} /* end of for */

Pl O Driverd ose();

_______________________________________________________________ */
/* Denp 3: Digital 1/0O test of PISO P32C32 */
/* Step 1. The circuit diagramof hardware: refer to Sec 4.1 */
/* Step 2: run denp3. EXE */
/* _______________________________________________________________ */

#i ncl ude <dos. h>
#i ncl ude "PI O H"

int main()
{
WORD wBase, W

r
BYTE i,j1,j2,j
char c;

g, wSubVendor , wSubDevi ce, wSubAux, WSl ot Bus, wSl ot Devi ce;
3,]4

WORD wBoar ds, wRet Val ;

clrscr();
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wRet Val =PI 'O _Driver [ nit (&wBoar ds, 0x80, 0x08, 0x20); /* for PI SO P32C32
*/

printf("\n(1) Threr are % Pl SO P32C32 Cards in this PC', wBoards);

if ( wBoards==0 )

{

put ch(0x07); putch(0x07); putch(0x07);

printf("\n(1l) There are no PI SO P32C32 card in this PC!!1");
exit(0);

}

printf("\n(2) The Configuration Space -> wBase");

for(i=0; i<wBoards; i ++)

{

Pl O Get Confi gAddr essSpace(i, &Base, & r q, &SubVendor , &SubDevi ce, &\wSu
bAux,
&wSl ot Bus, &SI ot Devi ce) ;
printf("\nCard_%d:
wBase=%, W r q=%x, subl D=[ %, %, %], Sl ot | D=[ %, %] "
, i, wBase, W r g, wSubVendor , wSubDevi ce, wSubAux, wSl ot Bus, wSl ot Devi

ce);
}
/* step 1. enable all D/1/O port */
out port b(wBase, 1) ; /* enable DII/O */
/* step 2. DOO to DO 31 send to DI_0 to D _31 */
whi | e(1)
{
printf("\nm\n --------- Pl SO P32C32 test by itself ------------ ");
for (i=1;i<=0x80;i=i<<1)

{

out port b(wBase+0xcO, i) ;

out port b(wBase+0xc4,i);

out port b(wBase+0xc8,i);

out port b(wBase+0xcc, i) ;

del ay(1);

j 1=i nport b(wBase+0xc0) ~Oxf f;
j 2=i nport b(wBase+0xc4) ~Oxff;
j 3=i nport b(wBase+0xc8) "Oxf f;
j 4=i nport b(wBase+0xcc) "Oxf f;

DO 07 to DO 00 */
DO 15 to DO 08 */
DO 23 to DO 16 */
DO 31 to DO 24 */
about to wait 1m sec */
DI 07 to DI_00 */
DI_15 to DI _08 */
DI 23 to DI _16 */
DI 31 to DI _24 */

e e e
* % %k % X X X X F

printf("\nD 31-0 Qutput Valu
printf("\nD 31-0 Input Valu

%02x, YO2x, YO2x, YO2x" i ,i,i,1);
%02x, YO2x, Y02x, Y@2x\n",j4,j3,j2,j1);

@ D

if(i !1=j1)

printf("\nD 1/O7-0 error in here!\n");
put ch(0x07); putch(0x07); putch(0x07);

if(i 1=j2)

printf("\nD 1/0O 15-8 error in herel\n");
put ch(0x07); putch(0x07); putch(0x07);

if(i 1=j3)

printf("\nD 1/0O 24-16 error in herel\n");
put ch(0x07); putch(0x07); putch(0x07);

if(i '=j4)

printf("\nD 1/0O 31-25 error in herel\n");
put ch(0x07); putch(0x07); putch(0x07);
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j
if(i==j1l &i==j2 & i==5j3 & i=5j4)
printf("The Digital I/O test of PISO P32C32 by itself OKI\n");

i f(i==0x80) { i=0x01; break; }

if (kbhit()!=0)
c=getch();
if ((c=="q") [| (c=="Q) || c==27)
return;
}

del ay(1);

} /* end of while */

} /* end of for */

PI O Driverd ose();

5.6 Demo program for PISO-P64

_______________________________________________________________ */
/* Denp 1. Digital Input of PISO P64 */
/* Step 1: The circuit diagram of hardware: refer to Sec 4.2 */
/* Step 2: run denpl. EXE */
/* _______________________________________________________________ */

#i ncl ude <dos. h>
#i ncl ude "PI O H"

int main()

char c;

BYTE i,rl,r2,r3,r4,r5r6,r7,r8;

WORD wBoar ds, wRet Val ;

WORD wBase, Wl r g, wSubVendor , wSubDevi ce, wSubAux, wS| ot Bus, wSl ot Devi ce;

clrscr();

wRet Val =PI O Dri ver I nit (&wBoar ds, 0x80, 0x08, 0x10); [/* for PI SO P64 */
printf("\n(1l) Threr are % PI SO P64 Cards in this PC',wBoards);

if ( wBoards==0 )

{
put ch(0x07); putch(0x07); putch(0x07);
printf("\n(1l) There are no PISO P64 card in this PC!!!I");
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exit(0);
}

printf("\n(2) The Configuration Space -> wBase");

for(i=0; i<wBoards; i++)

{

Pl O Get Confi gAddr essSpace(i, &Base, & r q, &SubVendor , &SubDevi ce, &wSu
bAux,
&wSl ot Bus, &SI ot Devi ce) ;
printf("\nCard_%d:
wBase=%, W r q=%, subl D=[ %, %, %], Sl ot | D=[ %, %] "
, i, wBase, W r g, wSubVendor , wSubDevi ce, wSubAux, wSl ot Bus, wSl ot Devi

ce),;

/* step 1. enable all D/I/O port */

out port b(wBase, 1) ; /* enable DII/O */

/* step 2: Digital input fromD O to DI _63 */

whi | e(1)

{

for (5 ;)
{
printf("\n--------- Digital input of PISOP64 ------------ ");
ri =i nportb(wBase+0xcO0); /* DI _07 to DI_0 */
r2 =inportb(wBase+0xc4); /* DI _15 to DI _08 */
r3 =i nportb(wBase+0xc8); /* DI _23 to DI _16 */
r4 =i nportb(wBase+0xcc); /* DI _31 to DI _24 */

r5 =i nportb(wBase+0xd0); /* DI _39 to DI _32 */
ré6 =i nportb(wBase+0xd4); /* Dl _47 to DI _40 */
r7 =inportb(wBase+0xd8); /* DI _55 to DI _48 */
r8 =i nportb(wBase+0xdc); /* DI _63 to DI _56 */

printf("\nThe CON1 of PISO P64 ...");
printf("\nD31- O |Input Value =
%2x, YO2x, Y02x, Y@2x\n",rd,r3,r2,rl);

printf("\nThe CON2 of PISO P64 ...");
printf("\nD63-32 | nput Value =

%2x, YO2x, YO2x, ¥O2x\n",r8,r7,r6,r5);
sl eep(1);

if (kbhit()!=0)
c=getch();

if ((c==q') || (c=='Q) || c==27)
return;

}
del ay(1);
} /* end of while */
} /* end of for */

Pl O Driverd ose();
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5.7 Demo program for PISO-C64

_______________________________________________________________ */
/* Denp 1. Digital Qutput of PISO C64 */
/* Step 1. The circuit diagramof hardware: refer to Sec 4.3 */
/* Step 2: run denpl. EXE */
/* _______________________________________________________________ */

#i ncl ude <dos. h>
#i ncl ude "PI O H"

int main()

char c;

BYTE i ;

WORD wBoar ds, wRet Val ;

WORD wBase, Wl r g, wSubVendor , wSubDevi ce, wSubAux, wS| ot Bus, wSl ot Devi ce;

clrscr();

wRet Val =PI O Dri ver I ni t (&wBoar ds, 0x80, 0x08, 0x00); /* for PI SO C64 */
printf("\n(1l) Threr are % PI SO C64 Cards in this PC',wBoards);

if ( wBoards==0 )

{
put ch(0x07); putch(0x07); putch(0x07);
printf("\n(1l) There are no PISO-C64 card in this PC!!!I");
exit(0);
printf("\n(2) The Configuration Space -> wBase");

for(i=0; i<wBoards; i ++)

{

Pl O Get Confi gAddr essSpace(i, &Base, & r q, &SubVendor , &SubDevi ce, &wSu
bAux,
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&wWSl ot Bus, &Sl ot Devi ce)
printf("\nCard_%d:
wBase=%, W r q=%x, subl D=[ %, %, %], Sl ot | D=[ %, %] "
, 1, wBase, W r g, wSubVendor , wSubDevi ce, wSubAux, wSl ot Bus, wSl ot Devi

ce);
}
/* step 1. enable all D/'I/O port */
out port b(wBase, 1) ; /* enable DI/O */
/* step 2: Digital output fromDOO to DO 63 */
whi | e(1)
printf("\nm\n --------- Digital output of PISOC64 ------------ ");
for (i=1;i<=0x80;i=i<<l)
{
out port b(wBase+0xcO, i) ; /* DO 07 to DO 00 */
out port b(wBase+0xc4,i); /* DO 15 to DO 08 */
out port b(wBase+0xc8,i); /* DO 23 to DO 16 */
out port b(wBase+0xcc, i) ; /* DO 31 to DO 24 */
out port b(wBase+0xdO0, i) ; /* DO 39 to DO 32 */
out port b(wBase+0xd4, i) ; /* DO 47 to DO 40 */
out port b(wBase+0xd8, i) ; /* DO 55 to DO 48 */
out port b(wBase+0xdc, i) ; /* DO 63 to DO 56 */
printf("\nThe CON1 of PISO-C64 ...");
printf("\nD31- 0 Qutput Value = %02x, %02x, %02x, Y02x\n",i,i,i,i);
printf("\nThe CON2 of PISO-C64 ...");
printf("\nD63-32 Qutput Value = %02x, %02x, %02x, ¥02x\n", i ,i,i,i);
sl eep(1);
i f(i==0x80) { i=0x01; break; }
if (kbhit()!=0)
c=getch();
if ((c=="q") [| (c=="Q) || c==27)
return;
}
del ay(1);

} /* end of while */
} /* end of for */

Pl O Driverd ose();
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